Preliminary Amendment 
Filed: April 11,. 2006 

REMARKS 

Claims 19 through 28 have been added. Claims 1 through 18 have been 
cancelled. Claim 19 is in independent form. 



Applicant. No new matter has been added to the specification. The edits and amendments 
thereto are to correct grammatical issues with the translation of the original German patent 
application. 



These claims have been submitted replacing the cancelled claims 1 through 18 to clarify the 
invention by placing the claims in a form suitable for prosecution before the United States Patent 
and Trademark Office. 



allowance, which allowance is respectfully solicited. If the Examiner has any questions 
regarding this amendment or patent application, the Examiner is invited to contact the 
undersigned. 

The Commissioner is hereby authorized to charge any additional fee associated with this 
Communication to Deposit Account No. 50-1759. A duplicate of this form is attached. 



The specification has been amended to more accurately describe the invention of 



Claims 19 through 28 have been added. These claims do not add new matter. 



It is respectfully submitted that this patent application is in condition for 
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IN THE DRAWINGS: 

Replacement drawings are submitted herewith to place the drawings in 
compliance with the rules of the United States Patent and Trademark Office and to add new 
reference numerals. 
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Cleaning Device 
CLEANING DEVICE 
Background Art 

L Field of the Invention 

[0001] The invention relates to a cleaning device according to th e pr e ambl e of Claim 

4 rfor a motor vehicle. More particularly, the invention relates to a cleaning device for an 
exterior surface of a portion of a motor vehicle. 

2. Description of the Related Art 

[0002] In the use of ultra-hydrophobic coatings, the water automatically rolls of f the 

coated surface , thereby entraining dirt particles. However, if only moist dirt particles are 
present on the coated surface, even with ultra-hydrophobic coatings.^ the dirt particles may not 
run off, but instead may remain adherent. Such ultra-hydrophobic coatings are used for mirror 
glass in exterior r e ar - view rearview mirrors of motor vehicles, for headlights, tail lights, or 
camera lenses, or to cover same, or for windshields or tail lights [sic; rear windows^ as well 
as auxiliary brake lights. It is not possible to achieve an adequate cleaning action for these 
parts of the motor vehicle. These disadvantages are present not only for hydrophobic coatings, 
but also for conventional surfaces. 



[00031 Th e obj e ct of th e inv e ntion is to d e sign th e gen e ric cleaning d e vic e in such a 

way that r e liabl e cl e aning is e nsur e d. 

[00041 This obj e ct is achi e v e d according to th e inv e ntion by a cl e aning devic e of th e 

cat e gory d e fining typ e , having th e charact e rizing featur e s of Claim 1. 

r0005] As a r e sult of the d e sign according to th e invention, th e cl e aning m e dium 

e merg e s as a flat film of liquid which imping e s ov e r th e surface to bo clean e d as soon as it 
em e rg e s from th e outl e t opening. The outl e t opening may b e v e ry narrow, so that th e cl e aning 



medium strik e s th e surface to be cleaned at a high v e locity and r e liably r e mov e s e ven 
stubborn, d ee p s e ated dirt. The chann e l allows th e cleaning m e dium to b e suppli e d uniformly 
to th e outlet op e ning. Th e e merging flat film of liquid sweeps away th e dirt particl e s on tho 
surfac e to be cl e an e d, th e r e by r e liably removing ev e n strongly adh e ring particl e s. 

[0006] It is advantag e ous for a portion of th e surfac e to b e cl e an e d to b e adjacent to 

the chann e l. This allows optimum cl e aning of th e surfac e up to th e e dg e ther e of. The cl e aning 
d e vic e pr e f e rably is conn e ct e d to the washing syst e m pr e s e nt in the motor vehicl e . The 
cl e aning d e vic e has a simpl e construction and a cost e ff e ctiv e d e sign. 

[0007] Further f e atur e s of th e inv e ntion r e sult from the additional claims, th e 

d e scription, and th e drawings. 

[00081 Th e inv e ntion is d e scribed in gr e at e r d e tail b e low with r e f e r e nc e to two 

e x e mplary e mbodim e nts illustrat e d in th e drawings, which show th e following: 

Summary of the Invention 

[0009] A cleaning assembly cleans an exterior surface of a motor vehicle. The 

exterior surface defines first and second edges. The motor vehicle includes a cleaning fluid 
reservoir. The cleaning assembly includes a connector for connecting the cleaning fluid 
reservoir with the cleaning assembly for receiving fluid therefrom. A distribution chamber is 
in fluid communication with the connector and receives the fluid received by the connector. 
The cleaning assembly also includes a nozzle fixedly secured to the distribution chamber for 
disbursing the fluid over the exterior surface. The nozzle includes a nozzle opening that 
defines a slot opening such that a film of fluid exits the nozzle opening over the exterior 
surface. 

Brief Description of the Drawings 

[0010] Advantages of the invention will be readily appreciated as the same becomes 

better understood by reference to the following detailed description when considered in 
connection with the accompanying drawings, wherein: 



[00111 Figure 1 shows J s a front view of a portion of an external r e ar vi e w r earview 

mirror of a motor vehicle having a d e vic e according to incorporating one embodiment of the 
invention; 

[00121 Figure 2 — ■ shows an illustration corr e sponding to Figure 1 with is a front 

view of a portion of an external rearview mirror of a motor vehicle incorporating a second 
embodiment of the d e vic e according to th e invention; 

[00131 Figure 3 shows a s e ction is a cross-sectional side view taken along the lin e lines 

III-III «of Figure 1; 

[00141 Figure 4 shows d e tail is a detailed view of area IV inof Figure 3, in an e nlarg e d 

illustration^ ; 

[0015] Figure 5 shows a front vi e w according to is top view of the external mirror 

taken along arrow V inof Figure 1 ; and 

[00161 Figure 6 shows a furth e r d e vic e according to is a cross-sectional side view of a 

third embodiment of the invention in an illustration according to Figur e 4 . . 

Detailed Description of the Preferred Embodiments 

[00171 Figure 1 shows a portion of an external r e ar ■ vi e w rearview mirror 1 having a 

cleaning device 2 provided in a corner region of a mirror glass holder 3. The mirror glass 
holder supports in a. known manner a mirror glass 4 having a hydrophobic coating. The mirror 
glass holder 3 is accommodated in a mirror housing (not illustrated) which is attached to the 
vehicle by m e ans of a mirror mounting bracket. The mirror housing is able to swivel with 
respect to the mirror mounting bracket in both the direction of travel of the vehicle and the 
opposite direction thereto. For the two swivel directions, one swivel axis may be provided for 
each direction (double-axis mirror), or only one swivel axis (single-axis mirror) may be 
provided. It is advantageous for the mirror head to be able to swivel in the parked position as 
well. 

[00181 The mirror head may accommodate heating devices for heating the mirror 

glass 4 for a nozzle 5, to be described below, in the cleaning device 2, at least one ambient 



light, a repeating directional indicator light, at least one speaker, a GPS module, a drive for 
the motorized adjustment of the mirror glass holder 3, an antenna, a camera, and the like. 
These built-in elements may be provided in any given combination or also singly, depending 
on the requirements of the vehicle manufacturer. 

[00191 An ambient light, a speaker, and the like may be housed in the mirror 

mounting bracket. These built-in elements as well may be provided singly or in any given 
combination. 

[0020] The cleaning device 2 has a nozzle 5 and a connector 6 for a cleaning medium^ 

44, preferably water. The connector 6 is connected to a supply container 40 for the cleaning 
medium 44 via a line (not illustrat e d 42 (both schematically shown in Figure 3) . The supply 
container 40 may be the container for the window and/or headlight washing system. However, 
a separate supply container may also be provided which is installed at a suitable location in 
the vehicle. 

[0021] The cleaning medium^ 44, which is to be applied to the mirror glass 4 to be 

cleaned via the cleaning device 2, is supplied under pressure from the supply container 40 to 
the connector 6 by means of a pump (not illustrated) using or through a controllable 
multiway multi-way valve. The nozzle 5 and the connector 6 together with the mirror glass 
holder 3 may be manufactured in one piece from an appropriate plastic. The connector 6 is 
situated behind the mirror glass holder 3, thus enabling the line 42_for supplying the cleaning 
medium 44 to be connected in a concealed manner. To ensure a secure seating for the line ? 44, 
the free end 8 of the connector 6 has a conically expanded design in the direction of insertion 
of the line 44 in a manner known in the art . 

[00221 In the embodiment according to Figure 1, the nozzle 5 for the cleaning device 

2 is situated in the corner region of the mirror glass 4. The nozzle 5 extends over an angular 
region of approximately 90°, and with its wall 9 overlaps the mirror glass 4. According to 
Figure 1, the nozzle 5_is curved with respect to the mirror edge on which it is provided. The 
wall 9 runs parallel to and at a small distance from the top side 4' of the mirror glass 4, and 
makes a right-angle transition to a side wall ±£10, which a in tunx, perpendicularly adjoins the 
edge 1 1 of the mirror glass holder 3. The side wall 10 is separated by a distance from the edge 



12 of the mirror glass 4. The walls 9 and 10 of the cleaning device 2 extend over an angular 
range of approximately 90°. 

[00231 The exposed edge 13 of the wall 9 is slightly curved in the direction of the 

mirror glass 4, and has a flat end face 14 which is parallel to the top side 4' of the mirror glass 
4 and together with same forms an oblong channel 23 which extends over an angular range of 
approximately 90°. The depth of the channel is approximately a multiple larger than the 
height thereof. The end-face channel opening forms a narrow, essentially rectangular nozzle 
opening 15 through which the cleaning medium 44 emerges from the nozzle 5 under 
sufficiently high pressure. Since the nozzle opening 15 extends over an angular range, the 
cleaning medium 44 emerges not in the form of a jet, but instead as a flat film of liquid, 
whereby the dirt particles on the surface 4 1 of the mirror glass 4 are impinged on by the 
cleaning medium 44 over the entire surface to be cleaned, and are outwardly swept away to 
the edges of the mirror by the nozzle 5. Optimum cleaning of the mirror glass is thereby 
achieved in a simple manner. The distance between the end face 14 and the top side 4 ! of the 
mirror glass is a multiple smaller than the depth of the channel 23, but is significantly less 
than the length of the nozzle edge 9 or the nozzle opening 15. In the front view (arrow P in 
Figure 1), the channel 23 has a rectangular contour and advantageously extends over the 
entire circumferential region of the nozzle 5. 

[0024] As a result of the design according to the invention, the cleaning medium 44 

emerges as a flat film of liquid which impinges over the surface to be cleaned as soon as it 
emerges from the outlet opening. The outlet opening may be very narrow, so that the cleaning 
medium 44 strikes the surface to be cleaned at a high velocity and reliably removes even 
stubborn, deep-seated dirt. The oblong channel 23 allows the cleaning medium 44 to be 
supplied uniformly to the outlet opening. The emerging flat film of liquid sweeps away the 
dirt particles on the surface to be cleaned, thereby reliably removing even strongly adhering 
particles. 

[0025] The cleaning medium 44 supplied via the connector 6 first passes into a 

distribution chamber 16 which is externally bordered by the walls 9, 10 of the nozzle 5 and is 
internally bordered by the edges 1 1, 12 of the mirror glass 4 and the mirror glass holder 3. As 



shown in Figure 1, the distribution chamber 16 is bordered on its end face region by end walls 
17, 18 which are designed as one piece together with the walls 9, 10 and the mirror glass 
holder 3, and which form the side boundaries of the channel 23. 

[0026] Since the visible side 4' of the mirror glass 4 is adjacent to the channel 23 and 

the nozzle opening 15 on one side, the cleaning medium 44 reaches the mirror glass 4 
directly. Even the surface portion of the mirror glass 4 beneath the wall 9 is easily impacted 
by the cleaning mediuni T 44. 

[0027] Adjoining the end face 14 or the channel 23, the interior 19 of the distribution 

chamber 16 is outwardly offset, thereby, forming a step and a contiguous expanded space 24 
which is part of a distribution chamber 16. The oblong channel 23 is thinner in cross section 
than the distribution chamber 16. However, in the direction transverse to the direction of flow 
of the cleaning medium 44 the space 24 has a smaller extension than the remainder of the 
distribution chamber 16 (Figure 4). This assists in effective cleaning, since the flow velocity 
of the cleaning medium 44 is increased as a result of the cross-sectional constriction upstream 
from the nozzle opening 15 or upstream from the channel 23. 

[0028] In principle, the cleaning device 2 may be provided at any of the corners of the 

mirror glass 4. It is also possible to provide one cleaning device 2 at each of two, three, or all 
four corners of the mirror glass 4. 

[0029] TheA second embodiment according to Figure 2 differs from the previous 

exemplary embodiment in that the cleaning device 2a extends over a considerably greater 
length. The cleaning device runs from the comer region 7 over the outer side edge 20 and the 
upper longitudinal edge 21, almost to the inner side edge 22 of the mirror glass 4. For 
supplying the cleaning medium 44 the connector is provided at a suitable location on the 
cleaning device 2a, and in other respects has the same design as in the previous exemplary 
embodiment. 

[0030] Such a long cleaning device 2, 2a may be divided into two or more chambers, 

each of which is associated with a connection. The cleaning medium 44 then emerges from 



each of the nozzle openings in the chambers in a flat manner, so that the mirror glass 4 is 
impinged on over its entire surface and dirt particles thereon are swept away. 

[0031] The cleaning device 2, 2a may also be provided on the mirror mounting 

bracket (not illustrated) for the external r e ar vi e w rearview mirror. The cleaning device is 
positioned so that the cleaning medium 44 strikes the side window of the motor vehicle. The 
nozzle opening once again has a slotted shape so that the cleaning medium 44 emerges as a 
flat film of liquid. 

[00321 As shown in Figure 6, a third embodiment of the cleaning device 2b may also 

be a separate unit or a built-in module which is attached at the mounting location, for example 
by gluing, clipping, plugging in, or the like. In this case, the glass support plate 3b is attached 
by its angled edge 25 in a groove 26 in the device 2b. The groove 26 is situated in a relatively 
thick-walled transitional segment 27 between the nozzle 5b and the water connector 6b, which 
has essentially the same design as in Figure 1. In contrast to the two previous exemplary 
embodiments, the channel 23b is bordered by two flat, parallel end faces 14b and 28 which 
are a component of the nozzle 5b. The end face 28 of the channel 23b lies in the same plane as 
the top side 4' of the mirror glass 4. As soon as the cleaning medium 44_emerges from the 
slot-shaped nozzle opening 15b, it reaches the top side 4' of the mirror glass. Because of the 
slot-shaped design, as in the previous embodiments the cleaning liquid emerges as a thin film 
of liquid over the length of the nozzle opening 15b. 

[00331 The end face 28 and the top side 4' of the mirror glass directly adjoin one 

another, so that the cleaning medium 44 reaches the top side 4' of the mirror glass without 
difficulty. To achieve a clean connection of the end face 28 of the nozzle 5b to the top side 4' 
of the mirror glass, the end face adjoins a connecting side 29 of the nozzle 5b at an acute 
angle. 

[0034] The same as for the previous embodiments, the flat film of liquid sweeps away 

the dirt particles on the top side 4' of the mirror glass, so that even firmly adhering particles 
are reliably dislodged. 



[0035] The space 24b, which is at a higher level than the channel 23b, adjoins the 

channel 23b and has the same design as in the previous exemplary embodiments. 

["00361 The nozzle 5b in other respects has the same design as the nozzles described 

according to Figures 1 through 5. The cleaning device 2b may extend over an angular range of 
90°, for example, according to Figure 1. However, the cleaning device 2b may also extend 
over a longer edge region of the mirror glass 4, as described by way of example with 
reference to Figure 2. 

[0037] The cleaning device 2, 2a, 2b may also be provided as an integrated or 

separated component of the headlights, tail lights, camera lenses, windshield, back window, or 
auxiliary brake lights of vehicles. Of course, multiple cleaning devices may be provided on 
the vehicle to clean various parts thereof. 

[00381 The pump or the multiwav m ulti-wav valve may be manually switched on and 

off. It is also possible to actuate the pump or the multiwav m ulti-wav valve by means of the 
signal from a sensor which measures the degree of soiling on the surface to be cleaned and 
emits a switching signal when a specified degree of soiling is exceeded. In this manner the 
surface is automatically cleaned. 

[00391 The surfaces to be cleaned may be provided with a hydrophobic or ultra- 

hydrophobic coating. However, the cleaning device 2, 2a, 2b may also be used for surfaces 
which do not have such a coating. 

[00401 The invention has been described in an illustrative manner. It is to be 

understood that the terminology, which has been used, is intended to be in the nature of words 
of description rather than of limitation. 

[00411 Many modifications and variations of the invention are possible in light of the 

above teachings. Therefore, within the scope of the appended claims, the invention may be 
practiced other than as specifically described. 



